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RESPIRATORY TUBE HAVING A CUFF WITH A CONSTRICTION ZONE 

The present invention relates to a respirator for a person or animal comprising a tube 
assembly that is equipped to be fed via the mouth and the pharynx towards the trachea and 
5 an inflatable cuff - which is also called balloon - that is provided at the distal end of the 
tube assembly, the cuff being equipped to form a seal between the wall of the tube 
assembly and a wall of the pharynx when it is in the inflated state, the tube assembly 
having a first tube part and the tube assembly having a length suitable for bringing the 
distal end of the first tube part to the entry to the trachea while the proximal end of the tube 

10 assembly is outside the mouth. 

Such a respirator, which is regularly used in the medical care sector, is known, for 
example fit>m International Patent Application WO 95/06492. 

The said patent application describes a respirator that comprises, inter alia, a tube 
(12) and an inflatable cuff (14). From the description of the figure in said WO 95/06492 it 

15 can be seen that the pharynx is closed off fi-om the tube wall with the aid of the cuff (14). It 
can furthermore be seen that the distal end of the tube (12) extends into the lower part of 
the pharynx, just above the epiglottis (26). In the inflated state, the cuff (14) is provided 
with a projection (28) on the front of the cuff so as to keep the respirator behind the 
tongue. A limitation of this and other known respirators is that the access to the 

20 oesophagus is not closed off, or at least is not closed off well. If there is communication 
between the stomach and the lungs, stomach contents can run into the lungs via the 
hypopharynx during respiration. Especially in the event of a build-up of pressure by gases 
in the stomach or in the case of belching, the cuff according to the state of the art can be 
pushed upwards, as a consequence of which a communication between stomach and lungs 

25 can be produced underneath the cuff. 

European Patent EP 0 971 765 describes a similar type of respirator where an 
inflatable cuff (2) is likewise used to provide a closure between tube (1) and pharynx. One 
advantage of this respirator compared with that fi*om WO 95/06492 is that the tube (1) is 
provided at the distal end with a strip (3) that is intended to be fitted in the top end of the 

30 oesophagus. This strip (3) prevents the distal end of the tube being inserted into the 
oesophagus and thus, for example, being able to damage the vocal chords. The known 
respirators also inadequately prevent stomach contents passing into the trachea and lungs. 
The aim of the present invention is to provide a respirator that effectively prevents 
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stomach contents passing into the trachea and lungs by tackling the effects favouring a 
build-up of pressure by gases from the stomach. According to the invention this problem 
can be approached in essentially two ways, which in particular are employed 
simultaneously, but which each individually also offer major advantages. 
5 The aim of the present invention is achieved according to the first route by providing 

a respirator according to Claim 1 and is achieved according to the second route by 
providing a respirator according to Claim 7. Both routes have in common that they provide 
means with which the influence of pressure effects as a consequence of pressure build-up 
by gases in the stomach is kept away from the trachea. 

10 According to the first route by means of which the aim of the invention is achieved, 

the cuff has a distal cuff part intended to extend into the oesophagus and to close off the 
oesophagus when in the inflated state, and the distal cuff part has a constriction zone 
which, in the inflated state, provides a constriction in the distal cuff part. If inflated, the 
cuff thus closes off not only against the wall of the pharynx but also against the peripheral 

1 S wall of the upper part of the oesophagus. This has the significant advantage that the 

oesophagus is completely closed off, as a result of which the ingress of accumulated fluid 
or of stomach contents into the trachea can be very reliably prevented- The constriction - 
that is to say the distal cuff part is thicker at the distal end than at the proximal end where 
the constriction is located - furthermore ensures fixation because sphincter muscle tissue 

20 of the oesophagus will engage on this and will thus hold the cuff firmly and will fix it in 
the longitudinal direction of the oesophagus. As is known, the sphincter muscle tissue of 
the oesophagus has a peristaltic action effective in the direction of the stomach. This 
peristaltic action not only promotes retention of the entire construction but furthermore 
provides a very good and reliable sealing effect in combination with the distal part of the 

25 cuff. It is, in particular, this additional sealing effect that ensures that excess pressure 
effects of gases from the stomach are kept away from the trachea. 

With regard to the dist£il part of the cuff it is advantageous according to the invention 
if the constriction zone has a length of 1 to 4 cm, in particular 1 .5 to 3 cm, such as 
approximately 2 cm. Since in practice the constriction zone will form part of a one-part 

30 balloon body from which the entire cuff is made and sharp transitions are undesirable in 
such a balloon body in connection with use in the human body, such as with a view to the 
peristaltic action, it will be clear that the length of the constriction zone - which length is 
considered between proximal and distal in the direction of extent - will have no sharp 
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boundaries in practice. Incidentally, the same also applies in respect of the length of the 
part of the distal part of the cuff that is located distally from the constriction zone and will 
be discussed below. 

In connection with accommodation in the oesophagus and sealing on the inside of the 
5 oesophagus, it is furthermore advantageous according to the invention if the distal part of 
the cuff has, distal to the constriction zone, a section that is tubular in the inflated state. 
According to the invention, this tubular section preferably has a length in the range from 
1.5 to 10 cm. It is pointed out that, certainly in the case of adults, the length of 10 cm can 
easily be exceeded because the oesophagus from the pharynx to the entry to the stomach is 

10 significantly longer. However, placing the respirator in the patient via the mouth will 
become more difficult as the tubular section becomes longer. In order to ensure that the 
tubular section has a good seal on the inside of the oesophagus, it is preferable according to 
the invention if the length of the tubular section is longer than approximately 2 cm and is 
preferably longer than approximately 3-5 cm. In order to prevent the tubular section 

15 becoming too long and also partly to ensure that the seal on the inside of the oesophagus is 
still very good, it is preferable according to the invention if the length of the tubular section 
is shorter than approximately 8 cm and is preferably approximately 8 cm or shorter. 

In the general sense, it is pointed out with regard to the dimensions of all components 
of the respirator that these will be patient-dependant to some extent. The components of 

20 the respirator will be able to be significantly smaller in the case of children than in the case 
of adults. In practice, the respirator will be made available [lacuna] a number of standard 
sizes. The specialist giving treatment can then establish which respirator is used for which 
patient. 

As stated, the second route, to be discussed below, can also be employed 
25 independently of the first route, although less advantageously, that is to say an independent 
main claim can be formulated by replacing the characterising clause of Claim 1 by the 
characterising clause of Claim 7. 

The second tube part used in the second route makes it possible to allow excess 
pressure caused by gases or belching to escape via the second tube part. This appreciably 
30 reduces the risk that stomach contents can pass into the lungs. After all, if stomach 

contents rise, these, or at least the pressure, will be able to escape through the second tube 
part, so that the rising stomach contents will not be forced past the cuff. An additional 
advantage is that a lower inflation pressure on the cuff can suffice, so that the inflated cuff 
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can remain in the patient for much longer without too much damage to tissue on which the 
cuff is pressing. After all, a relatively low air pressure in the inflatable cuff suffices to 
close off the pharjoix, which reduces the pressure on the blood vessels, as a result of which 
these are not pressed shut and circulation through the mucus membrane remains good and 
5 necrosis of the wall of the pharynx is prevented, as has been stated. This means that the 
respirator according to the invention can remain in the patient for much longer than the 
devices knovm from the state of the art. In the case of the respirator according to the 
invention, an internal pressure of 20 to 30 cm water pressure can suffice for the cuff, it 
then being possible to respirate at approximately SO cm water pressure. Respirators 

10 according to the state of the art require an internal pressure for the cuff of approximately 
60 cm water pressure for adequate closing-off, whilst in addition only a maximum pressure 
of approximately 30 cm water pressure is permissible for respiration. A further advantage 
of the second tube is that this can be used for inserting instruments through it, for example 
for intervention in or inspections of the oesophagus or the stomach. Instruments that can be 

15 considered are diverse probes, a small camera, etc. Furthermore, the second tube can be 
used for feeding fluids, such as food, to the stomach. 

With a view to a good seal, it is advantageous according to the invention if the cuff is 
provided around the distal end of the tube assembly and that the distal end of the second 
tube part extends through the cuff in a sealed manner. 

20 According to an advantageous embodiment of the invention, the internal part of the 

first tube part is separate from the internal part of the second tube part. The clear advantage 
is that as a result mixing of gases and fluids that run through the tube parts is prevented at 
all times. 

According to the invention it is advantageous if the second tube part of the respirator 
25 has a non-circular cross-section, such as an oval cross-section. If a probe or another 

instrument with a non-circular or a likewise oval cross-section is inserted in such a tube, 
rotations about the longitudinal axis of the probe or the instrument can essentially be 
prevented, so that the probe or the instrument can be positioned more accurately. 

According to the invention it is furthermore advantageous if the inside of the second 
30 tube part has a circular cross-sectional shape. A circular shape is simpler from the 
standpoint of production engineering and conventional probes also usually have an 
essentially circular cross-sectional shape. 

According to an advantageous aspect of the invention, a flexible stiffener that 
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extends as far as the tip of the distal part of the cufT is provided in the distal part of the 
cuff. This aspect makes it easier to insert the cuflF in the entry to the oesophagus. Moreover, 
it is possible to construct the stififener in such a way that it becomes impossible 
accidentally to insert the cuff and the second tube part in the trachea. The latter is possible, 
in particular, by making the first tube part curved and providing the stifFener, running from 
the distal end of the first tube part in the extension thereof, on the side of the outside bend 
of said curvature. Furthermore, hardly any or no special training is required for introducing 
a respirator with this configuration. 

With a view to a good seal in the pharynx, it is advantageous if the cuff is so fitted 
asynunetrically on the tube assembly and also has such a shape that, when the proximal 
part of the cuff is in the inflated state in the pharynx, the proximal part of the cuff 
essentially fills the pharynx and the pushes the distal orifice of the first tube part in front of 
the entry to the trachea. 

With a view to easily fitting the respirator according to the invention in the patient, it 
is advantageous if the tube assembly has a curved shape and if the distal orifice of the first 
tube part, viewed in the radial direction, is provided on the inside of the second tube part. 

The present invention also relates to a combination of a respirator as described above 
and a probe, the probe being suitable for insertion through the second tube. In the case of 
some operations it will be advantageous if it is possible at one and the same time to 
respirate and to administer or draw off food or other fluids via the probe. 

The respirator according to invention is, in particular, very suitable for use in 
intensive care, in anaesthesia, in accident and emergency, in resuscitation and also in 
trauma services. Both medical staff, paramedics and also untrained staff are able to 
position the respirator according to the invention safely in a patient. 

The mode of operation and the use of the respirator according to the present 
invention will be explained on the basis of the following figures, which show an 
illustrative embodiment and in which; 

Figure 1 shows a side view of a first embodiment of the respirator according to the 
invention, where the cuff has been inflated slightly; 

Figure 2 shows a side view of the respirator according to the present invention in the 
position introduced in a patient; 

Figure 3 shows a cross-section according to III-III in Figure 1 ; and 

Figure 4 shows a cross-section according to IV-IV in Figure 1; and 
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Figure 5 shows a side view of a second embodiment of the respirator according to the 
invention. 

The figures shows a tube assembly 33 with a first tube part, the respiration tube 1 , 
which continues as far as a distal orifice end 14, and with a second tube part 2. The first 
5 and second tube parts 1, 2 are, at least partially, acconmiodated in a common sheath 3. 

An inflatable cufT 4, which is also called balloon, is fixed at the distal end of sheath 3 
in a sealed manner. 

The second tube part 2 contmues in the distal direction with respect to the distal end 
14 of the respirator tube 1 . 

1 0 The distal end S of the second tube part 2 protrudes through the inflatable cufif 4 in a 

sealed maimer. In the cufif 4 the second tube part is in the form of a flexible stififener 1 0. 
The function of the stififener 10 will be explained further below. Here, the internal cross- 
section of the second tube is non-circular, such as oval (see Figure 3). A probe with a 
matching non-circular or oval cross-section, which is inserted in the second tube part, will 

1 5 consequently be prevented fi-om rotating, which is advantageous when manipulating the 
probe. 

In the use position of the respirator in Figure 2 it can be seen that, in the inflated 
state, the cuff 4 completely closes off the oesophagus 6. 

Furthermore, in the inflated state, the cuff 4 forms a seal between the pharynx 7 and 
20 the tube assembly 33. 

The cuff can be inflated via a channel 8 that runs through the sheath 3 fi'om the 
proximal end and that opens with the proximal end in the interior of the cuff 4. The cuff is 
thus inflatable, as indicated by arrow 40. After use, the cuff can also be emptied by suction 
via channel 8. 

25 A stififener 10 is provided at the distal end of the respirator tube L The stiffener 10 is 

so positioned that it guides the tube assembly 33, when this is inserted into the patient, in 
such a way that the orifice 14 of the first tube part 1 comes in front of the opening of the 
trachea 12. The stiffener 10 has a number of functions: 

the stiffener serves to direct the respirator in the right direction when inserting; 
30 - once the respirator is in position, the stiffener serves to fix it in this position so that 
movements of the head (turning, flexion) do not lead to dislocation of the respirator; 
the stiffener serves to guide the cuff, that runs over the stiffener, into the oesophagus; 
during insertion, the stiffener, which can consist of a flexible hollow tube, is pushed 
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over the rear wall of the pharynx and thus automatically passes into the oesophagus. 
Anaesthesiologists know that when an endotracheal tube is inserted this always ends 
up in the oesophagus. The aim of the technique for inserting an endotracheal 
respiration tube is, therefore, to prevent this. After ail, the principle of the 
5 endotracheal tube is based on the fact that this is introduced into the trachea so as to 

be able to breathe or respirate through this. The stiffener thus makes use of the fact 
that when a hollow tube with the correct curvature is introduced this tube 
automatically ends up in the oesophagus. 

The strip 9 at the distal end 14 of the respiration tube 1 prevents the cuff 4 shutting 
10 off the trachea on inflation. With this arrangement the strip 9 can bear on the septum 
between oesophagus and trachea and can partially extend into the oesophagus. 

The function of the stiffener 2 with regard to the correct positioning of the respirator 
can be seen in Fig. 2. The round end section 1 1 of the stiffener is intended to counteract 
damage to the mucus membrane and also to the cuff and extends a few centimetres into the 
IS oesophagus. 

The cuff 4 has a proximal cuff part 34 and a distal cuff part 35. In a cross-sectional 
plane IV-IV (see Fig. 4), the proximal cuff part 34 has a U-shaped cross-sectional shape 
with two arms 36, pointing to the left in Figure 1 and 4, with a space 37 between them in 
which orifice end 14 and strip 19 are located. This space 37 is delimited at the rear by a 
20 wall section A of the cuff. Double-headed arrow 41 indicates, diagrammatically, 
respiration via the first tube part 1 . 

The distal part 35 of the cuff has a constriction zone 16 of length B, in which, when 
the cuff has been inflated and placed in a patient, sphincter muscle tissue on the 
oesophagus 15 engages. Distal to the constriction zone 16, the distal part 35 of the cuff has 
25 a tubular section 37 of length C. 

Figure 5 shows a second embodiment of a respirator according to the invention that 
is somewhat modified compared with Fig. 1. Reference numerals and symbols 
corresponding to the earlier figures have been used in Figure 5 for corresponding 
components. 

30 In the embodiment according to Fig. 5, the second tube part for venting and/or access 

to the oesophagus has been omitted. However, it will be clear to a person skilled in the art 
that this second tube part can easily be provided, in a manner corresponding to Fig. 1 , in 
the embodiment according to Figure 5. The stiffener 10 can be made hollow and a small 
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tube can be connected thereto, correspondingly as in the case of the inflation channel 8. 
This small tube, which in particular will be flexible, can then be guided out of the tube 3 to 
the outside, just above the proximal part of the cuff 4. 

A further difference compared with the embodiment according to Fig. 1 is that the 
S strip 9 is longer, that the constriction 16 is more pronounced and that the proximal part 34 
has more volume at the rear 42. 

In Fig. 5 the cuff is shown in a slightly inflated state, in which the cuff just bulges 
but is not yet taut. As an indication of dimensions, it is pointed out that the height of the 
proximal part 34 of the cuff can be approximately equal to the length of the distal part 35 
10 of the cuff, both dimensions then being measured in the direction as indicated by the 
brackets. 

An additional advantage is that, because of its simple construction and the relatively 
low cost price, the respirator according to the invention can be used as a disposable article. 



The distal part of the cuff according to the invention that is in the oesophagus offers 



15 



a number of advantages: 



by this means this respirator is the first that has an inflatable balloon that continues 
deep into the oesophagus. This embodiment has the advantage that even better fixing 
of the respirator is produced; 



furthermore, this embodiment of the balloon in the oesophagus ensures that in the 



20 



event of slight dislocation this does not immediately produce inadequate closure of 
the oesophagus, as is the case with the respirators according to current technology; 
during vomiting, contents of the stomach are fed upwards via the oesophagus and the 
muscles in the wall of the oesophagus contract. The result is that the pressure in the 
oesophagus increases substantially. In the case of the respirators according to current 
technology, this increase in pressure causes these devices to be pushed upwards and 
no longer guarantee adequate closure of the oesophagus. The effect described will 
also arise with respirators with a venting channel. After all, at a given point in time 
the vomit will pass into this venting channel and shut it off, as a result of which the 
pressure build-up in the oesophagus still takes place. With the present system the 



25 



30 



closure of the oesophagus by the balloon remains adequate even in the case of 



pressure build-up in the oesophagus. This is achieved because the balloon continues 
deep into the oesophagus. As a result of pressure build-up in the oesophagus, the 



balloon will be firmly fixed in the oesophagus and will not be pushed upwards. The 
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pressure in the cuff will increase, as a result of which, because of the wedge shape of 
the cuff, the balloon is more likely to be pushed deeper into the pharynx and thus 
closes off better. This better closing off is partly caused because the air in the 
oesophagus part of the balloon passes into the pharynx part of the balloon. This also 
5 explains why an adequate seal can be achieved with relatively low pressures in the 

balloon. As a result of the mechanism described, the pressure in the balloon increases 
at the point in time when this is needed, i.e. during vomiting. The aim with the 
respirator according to current technology is to obtain an adequate seal by inflating 
the cuff to a very great extent, which is harmful for the wall of the pharynx. 
10 An important reason why a good airtight closure can be achieved with such low 

pressures lies in the fact that, in the inflated state, the cuff section that is in the pharynx 
assumes precisely the shape of the pharynx, as a result of which a large contact surface 
between cuff and pharynx is achieved, which is not the case with other respirators 
according to the current state of the art. A good airtight seal is not given in the medical 
1 S scientific literature. 

The embodiment of the respirator drawn in the figures and discussed has been 
indicated merely by way of example. 



